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2018 Overview

9+ freshwater bloom investigations

1/26/2018 through 10/23/2018

107 freshwater bloom samples analyzed by ODU
30 advisories issued by VDH:DEE

Partners included VDH, DEQ, DCR, CBP, VIMS,

Albemarle Co Parks and Rec, and a number of local
and regional organizations and municipalities



Freshwater bloom analysis

Identification and Enumeration

Scan is conducted to
identify dominant
species

Toxin Assays

Abraxis microcystin (ADDA) ELISA
Individual cells of 0.15ppb - >5ppb (higher w/dilution)
target species are
counted to
determine an

estimate of density

Abraxis cylindrospermopsin ELISA
0.05ppb - >2ppb (higher w/dilution)




Freshwater bloom analysis

ANNUAL TOXIN ELISA ANALYSES

2013 2014 2015 2016 2017 2018 2018
MBIO

2013-2016 included Microcystins ELISAs only
2017 included Cylindrospermopsin & Saxitoxin ELISAs (10 total)
2018 included Cylindrospermopsin ELISAs (95 total) ]
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Freshwater bloom analysis

Virginia Recreational Water Guidance for Microcystin and Microcystis

Management

Cell densities and toxin concentrations Provisional Guidance
reported to VDH:DEE

Management based on three-tiered
approach (by VDH:DEE)

Prepared by:
5.000 1o <20,000 Microcysiis cells/mL # Local agency notification; mitiate bi-
weekly water sampling
20,000 to 100,000 Microcystis cells/mL # Public notification indicating a harmful The Division of Environmental Epidemiology
algal bloom is present in recreational

L. . Virginia Department of Health
water; initiate weekly sampling

109 Governor Street

= 100,000 Microcystis cells /mL., or 7 Immediate public notification to avoid Richmond, VA 23219

all recreational water contact where
= b pg/l microcystin concentration, or

bloom is present; continue weekly

Blue-green algal “scum™ or “mats™ on sampling * EPA 2016 draft recreation recommended values:
waler surface

microcystins 4ppb
cylindrospermopsin 8ppb
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Freshwater bloom analysis

Appendix B: Toxigenic cyanobacteria and related cyanotoxin information

a n a e m e n A variety of species of cyanobacteria are capable of producing toxins that are harmful to peopl
pets and wildlife{Chorus and Bartram, 1999). The most commaon taxigenic genera observed during
cyanoHABs in Oregon are Microcys nd Dolichospermum.

Microcystis can produce microcystin {liver toxin) and anatoxin-a (neurotoxin). Dolichospermum, in
addition to producing microcystin and anatoxin-a, can also produce cylindrospermopsin {liver

* Prior to 2017 season, regulatory response

Table B-1. Toxigenic cyanobacteria (data derived from evidence of toxin production (Chorus and

was initiated based on reaching e S

thresholds of Microcystis spp. cell e o N e
densities and/or Microcystins
concentrations

| Arthrospira

| Cyanobium

Cylindrospermopsis

Dolichospermum
eotrichi

Hopalosiphon

Limnathrix

Lyngba

| Microcystis

Nodularia

* VDH:DEE is beginning to use total
toxigenic species cell counts and regularly

Planktothrix
Raphidiopsis

test for both microcystins and

L] L]
cy I I n d ro S p e r m O ps I n Note: Table B-1is at the genus level. Not all species of a given genus produce all the toxins listed for that

genus. Once the species invalved in a specific bloom have been identified, DHA recommends that water
bady mangers contact OHA to determine exactly which toxins could be involved, Taxonomy for many
types of cyanobacteria is currently being revised. This guidance reflects taxonomy as of 1/2017.

® V D H : D E E h a S m ove d to I i m it FW H A B The primary cyanatoxins of concern in Oregon are microcystin and anatoxin because they have

been the toxins most frequently tested and detected. However, cylindrospermopsin has been
found above OHA RUVs and small amounts o xitoxin have been detected in Oregon. OHA

responses to those events that fall within sttt e s
llSWi m m i ng Sea so n »” ( 5 m os . ™ M e m O ria I Advisory Guidelines for Harmful Cyanobacteria Blooms in

Recreational Waters
Cutlines the Oregon Health Authority criteria for issuing and lifting public
ay t ru t e e n o cto e r healih advisories due o cyanobacteria blooms. 6
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Lake James
Flannagan Lake
Woodstock Pond
Chris Greene Lake
Williams Lake
Rooty Lake
Cumberland Co
Lake Anna
Williamsburg

1/26/2018

1/29/2018 -2/6/2018
4/6/2018 - 10/22/2018
6/18/2018 - 10/2/2018
7/12/2018

7/12/2018

7/17/2018

8/15/2018 - 10/23/2018
9/27/2018

1 sampling event
2 sampling events

10 sampling events

4 sampling events
1 sampling event
1 sampling event
1 sampling event
7 sampling events
1 sampling event

2 samples
5 samples
33 samples
6 samples
2 samples
1 samples
2 samples
55 samples
1 samples
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2018 Advisory Overview

2018 13 Recreational Advisories for HABs
2017 6 Recreational Advisories for HABs

Counties affected by advisories (5):

Albemarle  Orange

Jenes @y loufss Recreational Advisories Issued for HABs

Spotsylvania _. D . HAB Response Locations/ -~

Advisories by month: "". mh'ﬁ— W e “"‘v.,,:»: "

: S : " # MARYLAND—-'
June (1) — Chris Greene Lake ATy et Vs ety l‘ i
July (0) ™ / g 'Hf Ba!tnmorc
August (5) - Woodstock Pond By AV ¥ e o Waahmgton--
*  Pamunkey Creek Branch (1) — Lake Anna % N ; A L _5_ > ‘,':".’ o
*  North Anna Branch (2) Funtngion _WEST National Eorest . ‘lt/
*  Fisherman’s Cove (1) e arlestind ~VIRGINIA b .-"'
September (8) - Woodstock Pond ' ‘ "'xl' m' on £ _ e \.‘ &
*  Pamunkey Creek Branch (3) Lake Anna e 14t '. ,',,'” ‘eat Bagion

- NN TN [

*  North Anna Branch (3) ' e e it > \_; \
*  Fisherman’s Cove (1) | i )«'Tf:»n CL_\
October (11) - Woodstock Pond , I’ Roa 1' ke FERVIRGINTA cL,:‘ i me
e Pamunkey Creek Branch (4) | ke Anna : @ ;’ E ;‘”/ "'r’ | ‘Je’bc;F News
*  North Anna Branch (5) : _ *: ‘a" , /? \J'.... 3
e Fisherman’s Cove (1) . 4-;.;._.:1__.~;~""’“- b W £ , G- '\
November (5) - Woodstock Pond 0 1~ r |
»  Pamunkey Creek Branch (3) Lake Anna - '
*  Fisherman’s Cove (1) 2018 Total Days Under HAB Recreational Advisory: 89

2017 Total Days Under HAB Recreational Advisory: 132



John Flannagan
Reservoir

 Sampled on 1/29/2018 and 2/6/2018 by VDH

e 1143 acre US Army Corps of Engineer impoundment
in Dickenson and Buchanan Counties designated for
recreation and drinking water use

1/29  Planktothrix isothrix
738,000 cells/mL
Microcystins: 0.27 — 2.67 ppb
Cylindrospermopsin: 0.15 - 0.28 ppb
2/6 Planktothrix isothrix
520 cells/mL
Microcystins: < 0.15 ppb

Cylindrospermopsin: not analyzed

2017 Microcystins: <0.15 ppb
Aphanizomenon flos-aquae 4,800 cells/mL



York River State Park

Woodstock Pond

Annual Microcystis sp. blooms and
advisories since 2012 managed
through a cooperative effort
between DCR, DEQ, VDH, VIMS,
and ODU

8 acre recreational lake in York
River State Park in James City Co.
near Williamsburg, VA

Sampling throughout season
between 4/6/2018 and

{
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10/22/2018 by DCR



% btk ION .
‘!QMHM”::,:" York River State Park
Woodstock Pond

2018 Recreational Advisory — 77 days
2017 Recreational Advisory — 106 days

York River State

Park * Press release initiating advisory was
9801 York River Park Rd., Williamsburg, VA 23188; drafted on 8/17/2018

Phone: 757-566-3036; Email:
YorkRiver@dcr.virginia.gov
Latitude, 37.40552. Longitude, -76.714323,

* Limited resources discontinued

= About this park ... monitoring and advisory on
10/22/2018 — the end of swimming
Potentially harmful algae has been detected in 5
Woodstock Pond. Please keep pets and children season (prior years the bloom
fi h ter. Wash hands thor hly aft o
i i continued through December)

PARK ALERT



i York River State Park
A * Woodstock Pond

A variety of potentially
toxigenic cyanobacteria were
observed over the course of 9
sampling events, dominated
by Dolichospermum sp.,
Microcystis sp., and
Planktothrix sp.

Maximum toxigenic cell counts and Microcystins Elisa
analyses for 2018 season at Woodstock Pond

>5.0 ppb

216,460

Microcystins were detected
during 7 out of 9 sampling
events, but only one was
above the USEPA regulatory
threshold of 4ppb at >5ppb on
August 29th,

119,500

MICROCYSTINS (PPB)

46,160
28,100

-
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SAMPLING DATE Cylindrospermopsin was not
detected above the 0.05 ppb
manufacturer’s detection limit
in any of the 2018 sample
Microcystins: <0.15->5.0 ppb analyses.

Cylindrospermopsin: <0.05 ppb 2017 Microcystins: <0.15 — > 5 ppb
Dolichospermum spp. 590 — 510,000 cells/mL

@ Total toxigenic cells(per mL) —— Microcystins (ppb)
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York River State Park
Woodstock Pond

Pilot barley straw treatment
initiated June 2018

Dr. Al Place (University of MD
Center for Environmental
Science), VA DCR staff, and
VDH:DEE




Species com;?osition throughout 2018 season at two Yo r k R ive r State Pa r k
select sampling spots at two depths at Woodstock Pond.
Woodstock Pond

Woodstock Pond - Dam/Dock Spillway Woodstock Pond - Labyrinth Floating Dock
250000 (surface) 250000 (surface)

Woronichinia sp. Woronichinia sp.
Pseudanabaena spp. Raphidiopsis spp.

Planktolyngbya sp.
200000 CIIKLo YTEOYR 2P
W Microcystis aeruginosa

SOeCResemAn S Surface sites had < 50,000
cells/mL, dominated by
Woronichinia sp. and

50000 Dolichospermum sp.

throughout season

200000 lMic}mcystis aeruginosa
M Dolichospermum spp.

150000 150000

100000 100000

Cell density (cells/mL)
Cell density (cells/mL)

50000

Highest densities were
observed at the

Date of collection Date of collection

Woodstock Pond - Dam/Dock Spillway Woodstock Pond - Labyrinth Floating Dock subsurface location near
250000 (subsurface) 250000 tsubsurface} ————— the spillway with densities

Raphidiopsis spp.

Raphidiopsis spp.

200000 = Danktothe 200000 = Osciltoria spp. exceeding 200,000

m Microcystis aeruginosa
W Dolichospermum spp.

el cells/mL of Oscillatoria sp.
and more than 100,000
cells/mL Microcystis sp.

H Microcystis aeruginosa
m Dolichospermum spp.
150000 ® Cuspidothrix issatschenkoi

150000

100000 100000

Cell density (cells/mL)
Cell density (cells/mL)

50000 50000

2017 dominant species were
Microcystis sp. and

Date of collection Date of collection Dolichospermum sp.




Microcystins concentrations throughout 2018 season at two
select sampling spots at two depths at Woodstock Pond.

Woaodstock Pond - Dam/Dock Spillway (surface)

7/5/2018  7/19/2018 8/15/2018 8/29/2018 9/10/2018 9/24/2018 10/8/2018 10/22/2018
Date of collection

Woodstock Pond - Dam/Dock Spillway (subsurface)

/_/

-
7/5/2018  7/19/2018  8/15/2018  8/29/2018 9/10/2018  9/24/2018  10/8/2018 10/22/2018
Date of collection

York River State Park
Woodstock Pond

Woodstock Pond - Labyrinth Floating Dock (surface)

7/5/2018  7/19/2018 8/15/2018  8/29/2018 9/10/2018 9/24/2018 10/8/2018 10/22/2018
Date of collection

Woodstock Pond - Labyrinth Floating Dock (subsurface)

7/5/2018  7/19/2018 8/15/2018  8/29/2018 9/10/2018 9/24/2018  10/8/2018 10/22/2018
Date of collection

Throughout the season, there was a steady increase in Microcystins
concentrations at the two main sampling locations, at both depths.




York River State Park
Woodstock Pond

Woodstock Pond Microcystin History (2016-2018)

0o

o

£

Maximum microcystin conc (pphb)

7029 30 31 33 34 35 36 37

38 39 40 41 42 43 44 45 46 47 49
July August September October Movember  Dec

2
£

>5 ppb Microcystin concentrations observed in summers 2016-2018
2016, 2017 Microcystis and filamentous, 2018 primarily filamentous taxa
shorter duration toxin concentrations in 2018



Chris Greene Lake

* Bloom conditions monitored
between 6/18/2018 and
LR I e 10/2/2018 by Albemarle County
Parks and Recreation

=="‘§__=s=

: ! E‘h'ﬂﬁ"\ % ===

* 62 acre recreational Lake in
Albemarle County outside of
Charlottesville VA

* A variety of cyanobacteria were
observed over the course of four

sampling events
Microcystins: <0.15

Cylindrospermopsin: <0.05 ppb 2017 Microcystins: <0.15 — > 0.45 ppb
Planktothrix sp. 590 — 510,000 cells/mL



I/ VIRGINIA
DEPARTMENT
OF HEALTH
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2018 Recreational Advisory — 12 days
2017 Recreational Advisory — 98 days

o @

1138 Rose Hil Drive, Chariofiesvile, VA 22903
FOR IMMEDIATE RELEASE June 15, 2018
For More Information Contact

Kathryn W. Goodman, TJHD Public Information Officer (434) 270-4802

Eé NEWS WEATHER SPORTS FEATURES PROGRAMI C AI b e m a rl e CO u nty n Ot i Ce d

Pet Death Leads to Cautionary bloom on June ]_’ 2018
Closure of Chris Greene Lake

6 econnona s JG L £ fw il ) +]

e Solitude assisted with response

Lake in Albemarle County are closed until further notice.

Harmful Algae Bloom Occurring on Chris Greene Lake ~ Albemarle Co., Va.
Public advised to avoid water contact at swimming beach, boat ramp, end dog park

(Charlottesville, Va.) - Chris Greene Lake in Albemarle County is experiencing a harmful algae bloom that
is a naturally occurring circumstance due to recent weather conditions. The public is advised to avoid

ord he county, G community member cam
contact with the lake water until algae concentrations return to acceptable levels. According to the county, o community member came

forward on Monday to say their dog passed away, adding
People and pets are prohibited from entering the water in the vicinity of the swimming beach, dog
park, and boat ramp.

that the dog spent Sunday swimming in Chris Greene Loke. Chris Greene Loke in
Albemarie County (File Photo)

While no tests link the iliness to the lake, out of an PY P | 1 't' t' d H
Coulidonca oF e, ke & NeCrioion Aecas s Wk ress reiease Initiating aavisory

pul contact with the lake until the results from the new woter quality tests are

Preliminary tests indicate a blue-green algae Aphanizomenon spp. was detected at elevated
concentrations in Chris Greene Lake. This algae can produce a toxin that can cause rashes and other
flinesses. Algae blooms occur naturally when warm water and nutrients combine to make conditions
favorable for algae growth. Additional laboratory testing for samples collected are pending.

available.

was drafted on 6/15/2018

most racent tests September 27 and showed no irregularities.

Chris Greene Lake is one of three swimming lakes operated by Albemarle County Parks and Recreation.
The public should be aware that the other two swimming lakes, Mint Springs and Walnut Creek, have
been visually inspected for algae and remain open to season pass holders and others at this time.

Press Release from the County of Albemarle:
Albemarle Co. Parks and Recreation and the Virginia Harmful Algal Bloom Task Force, which includes the

Virginia Department of Health, Virginia Department of Environmental Quality, and the Old Dominion
Phytoplankton lab, will continue to monitor water quality in the lake. Water access will reopen following
a minimum of two consecutive weeks of acceptable levels for algal cell counts and toxin concentration
For more Information on acceptable algae levels, see the Virginia Department of Health Recreational
Advisory Guidance for Microcystin/Microcystis at www.SwimHealthyVA.com.

The public is advised to avoid the boat ramp and dog park ot Chris Greene Lake o o
Park, as well s fishing areas until further notice. Tralls, picnic areas, and the Ad V I S O r I Ifte d O n 6 2 7 2 O 1 8
playground remain open. Signs are posted throughout the park. All other County y

public lokes and dog parks remain open.

r s & Recreation wos ¢
Yo prevent liness, people should: On Monday, Parks & Recreation was ¢

Avoid contact with any area of the pond where water is green or an advisory sign is posted.

Do not allow children or pets to drink from natural bodies of water.

Keep children and pets out of the HAB water and quickly wash them off with fresh water after
coming into contact with algae.

If you or your animals experience symptoms after swimming in or near an algal bloom, seek
medical/veterinarian care.

If you suspect you experienced health-related effects following exposure to a bloom, contact the
Virginia Harmful Algal Bloom Hotline at 1-888-238-6154

To learn more about HABS or to report an algae bloom or fish kill visit:

www SwimbicaithyVa.com

dog had become ill and p y . B
corlierin the doy. whie noests inty  CNMNS Greene Lake to reopen following algae bloom
caution, Parks & R ation has decid

results from the new water quality testd The Daily Progress staff reports o 8@ 1 mntoread

Chris Greene Lake is tested for water g}

were completed on September 27 and Chris Greene Lake closed for harmful algae bloom
onary meas new tests wil

County’s contractor, as well as an inde

We apologize for the inconvenience. V

gl stotus.
|

Chris Greene Lake closed after dog dies

The Daily Progress staff reports  Oct 1, 2018 # B 1 min fo read

Chris Greene Lake Park is closed to all water recreation until further notice after a dog became ill and 3
s May ond as 10 8 bloom of bhue-green aigax A t loks that : ALBEMARLE COUNTY, V. (CBS19 NEWS) - Abemarie Countyresidets are beiog s
died after swimming in the lake, Albemarle County officials said Monday. toxin that can ashes and of ak gt access until furt 2. but t  remas —
. et restrictions at M ) i park Accordingto s teesse. Dere 15 s harml igae boom occurrig i the wate e
Prefimunary tests show 8 blue-green algae calied Aphanizomenon spp.
Albemarle County Parks & Recreation was contacted on Monday by a resident who said their dog
seming beach,the dog park s

became ill and died on Sunday after swimming in the lake, according to a news release.

3 when warm water and nutients combine to make co tavoratle for coe



Chris Greene Lake

% species composition for sample
with maximum cell concentrations
pre treatment and post treatment

Maximum toxigenic cell counts and *Microcystins Elisa
analyses for 2018 season at Chris Green Lake

360000 Anabaena sp. Limnothrix sp.

350,000 1% B

300,000
SOLITUDE

Dolichospermum
250,000 4%
@ ODU

200,000

150,000 135000 Planktothrix

99%

TOXIGENIC CELLS/ML

100,000

50,000
Aphanizomenon spp.
1000 2200 0 96%

AN

6/27/2018 Solitude algaecide treatment

[=
[=
[9)]
o

6/14/2018 6/18/2018 6/25/2018 7/2/2018 7/21/2018 9/27/2018 10/2/2018

SAMPLING DATE * No Microcystins were
detected above the
reportable limit in 2018
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 Sampled on 1/26/2018 by DEQ

* 94 acre privately owned residential pond
in Virginia Beach

 Planktothrix isothrix
1,043,000 — 8,225,000 cells/mL

Microcystins: 2.27 - >20 ppb
Cylindrospermopsin: 0.48 — 0.49 ppb ,



Lake James
Williams Lake
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Williams Lake

Rooty Lake

Unnamed Lake in
Cumberland Co.

Virginia Private Lakes

Sampled on 7/12/2018 by DEQ

Small private pond outside of Blackstone, VA in Nottoway
County

Total toxigenic species: 17,830 — 31,130 cells/mL

Microcystins: <0.15 — 0.28ppb
Cylindrospermopsin: <0.05ppb

Sampled on 7/12/2018 by VDH

Small residential lake popular for fishing outside of
Richmond, VA in Henrico County

Total toxigenic species: 445,848 cells/mL

Microcystins: 1.12ppb
Cylindrospermopsin: <0.05ppb

Sampled on 7/12/2018 by VDH

Small private lake off Guinea Road, approximately 65 miles
SW of Richmond

No targeted toxigenic species observed

Microcystins: 1.08 — 3.58ppb
Cylindrospermopsin: <0.05ppb
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The Vineyards in Williamsburg

James River

Sample”d\on 7/12/2018 by DEQ
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7 sampling events
throughout season
between 8/15/2018 and
10/23/2018 collected with
a collaborative effort
between DEQ, VDH, and
DCR and analyzed by ODU

An additional 5 sampling
events occurred in which
private funds were used to
have private labs analyze

13,000 acre recreational
lake with a history of
Microcystis blooms and
elevated microcystins

Lake Anna

$A

To Fredenco:ﬁhurg

v/ Motel
® Marina
@ Landing
&> Campground
A State Boat Ramp
‘ State Park
53 North Anna Power Station

Scale In Miles
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2018 Recreational Advisory — 76 days
2017 Recreational Advisory — none

C———ac=3
What'’s causing toxic algae blooms in Lake Anna?

Lak:;\'nna algae bloom could cause
rashes and iliness

i
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Lake Anna Advisories by month:
August (4) -

*  Pamunkey Creek Branch (1)
*  North Anna Branch (2)

*  Fisherman’s Cove (1)

A variety of potentially
toxigenic cyanobacteria were
September (7) — observed over the. con:|rse of
- Pamunkey Creek Branch (3) the season, resulting in 25 :
«  North Anna Branch (3) recreational advisories issued
«  Fisherman’s Cove (1) over 4 months at 10 discreet
October (10) - areas sampled throughout

* Pamunkey Creek Branch (4) Lake Anna proper.
*  North Anna Branch (5)

*  Fisherman’s Cove (1)

November (4) —

Pamunkey Creek Branch (3)

7



Maximum toxigenic cell counts and Microcystins Elisa analyses
for 2018 season at Lake Anna

12,000,000

I obu

Dominion Energy

10,000,000 .
[ Private lab
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SAMPLING DATE

Lake Anna

Microcystins were detected in
9 out of the 12 sampling
events analyzed lake wide by
all three labs, and none were
above the USEPA regulatory
threshold of 4ppb.

Only one sample that ODU
analyzed had a result above
the 0.05 ppb manufacturer’s
detection limit for
Cylindrospermopsin on
9/25/2018 at the Upper North
Anna Branch (0.08 ppb).

MICROCYSTINS (PPB)

Microcystins: <0.15 — 1.63 ppb
Cylindrospermopsin: <0.05 — 0.08 ppb

The results plotted in this figure are the maximum toxigenic cell count
and maximum toxin concentration for the sampling event, lake wide —

the sample in which the toxin result is drawn from does not correlate
with the location where the cell count is drawn from.) 5
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Lake Anna

Maximum toxigenic cell counts and Microcystins Elisa analyses
for 2018 season at Lake Anna

12,000,000 2.00
10,738,000
1.63
10,000,000
1.50
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& 4,000,000 =
2 2,260,000 =
0.36 ‘ 0.50
0.18
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These two locations, both of which had recreational advisories issued, were observed to have the
greatest maximum toxigenic cell counts lake wide, but had very different community structures from
one another. The Upper North Anna Branch location was dominated by Cylindrospermopsis slowly
changing over to Pseudanabaena by the cessation of monitoring at the end of October. Fisherman’s
Cove on the other hand, was dominated by Microcystis between late August and late October.

Upper North Anna Branch
8/15/2018 8/21/2018 9/5/2018 9/25/2018 10/23/2018

2,260,000

® Aphanizomenon spp. FiSherman'S COVE, Ieft corner (SU rfaCE)
Cuspidothrix issatschenkoi 8/28/2018 9/25/2018 10/23/2018

B Cylindrospermopsis spp.
M Dolichospermum spp.

| Lygnbya spp.

m Microcystis spp.

m Oscillatoria spp.

Phormidium spp.

M Planktolyngbya sp.

MW Pseudanabaena spp.

10,738,000

W Raphidiopsis spp.
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INFORMATION ON THE 2018 HARMFUL ALGAE BLOOM - LAKE ANNA

Updated November 2, 2018

Orange, Louisa, and Spotsylvania Counties, VA

As of 10/31/18, the recreational swimming season for 2018 has concluded.

The HAB Task Force has discontinued water sampling for Lake Anna.

Samples were collected on Tuesday Oct. 23rd in the Pamunkey and North Anna Branches in addition to one site south of Rt. 208 in Fisherman's Cove
(on north shore). A summary of results are below.

Moderate to High Health Risk (red map symbol);
Map Legend Click on sites within map above for sample results and details.

Coves, shallow areas, and shorelines may have scum present. Avoid contact with scum.
Active Algal Bloom = No Human Health Advisory algal species are not known to be harmful to humans, pets, or fish.*
Fist 's Cove (38.0474,-77.74
Active Algal Bloom — No Human Health Advisory o/gal species are not known to be harmful to humans® or pets but may be capable isherman s Cove (SR0474, 77,741
of producing a toxin harmful to fish.

Active Algal Bloom — No Human Health Advisory algal spedies present are capable of producing toxin harmful to humans, pets, and
fish but are currently at low levels — levels should not pose a health risk to humans®, pets and fish. Water conditions may change
quickly. Be owore of blooms while recreating in this area and if o scum forms on the water surfoce or there is a color chonge, the
public should avoid swimming in the vicinity and submit a report to the online HAB report form. Surveillance is ongoing to monitor
bloom levels.

Active Algal Bloom = No Human Health Advisory - Public should be aware of blooms in vicinity algol species capable of producing
O toxin harmful to humans, pets, and fish are present ot levels requiring public notification. Current results indicate o low to moderate
health risk to humans*, pets and fish. Water conditions may change quickly. Be aware of blooms while recreating in this area and if o
scum forms on the water surfoce, the public should avoid swimming in the vicinity and submit a report to the online HAB report form.
Surveillance is ongoing to monitor bloom levels. r Pamunkey Branch at Lake Anna State Park Beach (38.11231,-77.
r North Anna Bra ar Goldmine Creek and “the Sandt 11517,
Active Algal Bloom = Human Health Advisory in Effect algal spedies capable of producing toxin harmful to humans, pets, and fish. 47)
Current results indicate toxin or cell concentrations pose @ moderate to high health risk to humans, pets and fish. There moy be visible
scum in the areo. The public is advised to avoid swimming in the vicinity. Children and pets are particularly vulnerable. Surveillance
ongoing to monitor bloom levels.

Middle North Anna Br:

Christopher Creek Branch north of Rt. 522 Bridg

Lower North Anna Branch near Rose Valley Island
recent samples did not detect harmful olgal species or in some areas surveillonce may have

been discontinued due to the dissipation of the bloom

. Bloom On Private Lake — VDH and the Harmful Algal Bloom Taskforce can provide limited monitoring and testing for privately owned
lakes and prioritizes support of public waterbodies. A list of private loke management companies is available at the Dept. of Game and
Inland Fisheries website ot: https://www. dgif.virginio.gov/wp-content/uploads/Private-Pond-Consultants.pdf

VDH will continue to update the HAB Map with citizen reports of scum. To submit a scum report or fish kill visit the online
HAB report page. Scum reports (which have not been verified) are symbolized in the HAB Map with

People visiting the lake to boat or fish should be mindful of blooms which may be ongoing on the Lake and avoid areas with

. Scum/Algae Report - There may be visible scum near this crowd-sourced report. Avoid swimming or recreating in areas with reported
green scum on the water. Scum is more likely to accumulate in shallow areas and along shorelines. Signs similar to the one

scum. Children and pets are vulnerable to HAB toxins which tend to accumulate in scums. Reports are not verified by Virginia HAB Task
Force with sample collections. Pictures (if provided) moy be useful if other scum or blooms hove been tested in lorge waterbodies
where it is not feosible to sample each reported location.

depicted at right, may be downloaded, laminated, and placed around the watershed to raise awareness about algae blooms
during the off season. Signage and awareness will decrease the likelihood of a human or pet exposure during “off-season”
months while sampling and advisories for recreational use are not being conducted.

*NOTE-While results may indicate no or low risk to human health, the Health Department does not recommend recreational contact
ctive algal blooms. An algae bloom may be an indication of a water quality issue.




VD H::se
VLTl Lake Anna

Harmful A

Solar Consulting @

@ Lake Anna < Rockland Creek - 10/10/18 -...

@ Vvalentine C
@ Lake Anna Rockland Creek - 10/10/18 - Lake Anna
@ Elk Creek -

" 2 &
A
@ Moody Cre Citizen algae report on 10/10/18. Picture provided by <
@ Millpond ¢ citizen appears to harmful algae scum, similar to scum &
seen elsewhere in the lake. The public is advised to avoid S L t 1 f
Beaver Cre & Oca IOn O SCUl I I

swimming in the vicinity of scum. Children and pets are 57
most vulnerable to HABs. For more information on HABs

® Slount Cov visit www.SwimHealthyVa.com :,?’ S O bs e rve d

@ Upper Pamr ; 10/10/18; helpS

@ Thurman I¢ &

@ Contrary C \{_.~ OtherS be awa re

@ sessente of and avoid scum

@ Windwood

@ Un-Named

@ Sturgeon C
@ Contrary C
@ Rockland ¢
@ Contrary C
@ Dukes Cree
@ Hackney C
@ Sturgeon C

@ Tara Wood 2 Google My Maps

Map data 2019 Google Terms 200ftL

@ Dukes Cree. ciiciiie vms = v cmm - —
k Rockland Creek - 10/10/18 - Lake Anna Yanceyville
C;l' k . d Go gl@-”lyMaps
—oamClick-on-Points To Expan

Scum/Algae Report - There may be visible scum near this crowd-sourced report. Avoid swimming or recreating in areas with reported Begl nni ng 9/2018'
scum, Children and pets are vulnerable to HAB toxins which tend to accumulate in scums. Reports are not verified by Virginia HAB Task H AB Ma p Le ge n d
Force with sample collections. Pictures (if provided) may be useful if other scum or blooms have been tested in large waterbodies .

where it is not feasible to sample each reported location. includes scum

reporting by citizens

Crowd Sourcing Bloom Reports



MBIO duplex assay

Side by Side Comparison

MBIO Abraxis
MBIO microcystin assay e Abraxis microcystin (ADDA) ELISA
0.4ppb - >3.1ppb (higher w/dilution) 0.15ppb - >5ppb (higher w/dilution)
MBIO cylindrospermopsin assay »  Abraxis cylindrospermopsin ELISA
0.7ppb - >2.7ppb (higher w/dilution)

0.05ppb - >2ppb (higher w/dilution)

WIAE & NNEAS 7/ /5) _—

= | | VA

*EPA 2016 draft recreation recommended values:

microcystins 4ppb
cylindrospermopsin 8ppb



Side by side comparison of ABRAXIS and MBIO Microcystins concentration results on
select Virginia freshwater blooms in 2018

ABRAXIS upper detection
limit 5.0ppbMC

@ Abraxis bd @<0.15ppb
® MBIO bd @0.4pph

MBIO upper detection
limit 3.1ppbMC

[ ] MBIO lower functional

® detection limit 0.7ppbMC
........" ® ® © & ¢ ¢ 0 O .' MBIO lower mnfr's

L L L ® L L L detection limit 0.4ppbMC
°® [ ]

oo o0 °%" ' L] 9 v e o V" ¢ © ABRAXIS lower detection

limit 0.15ppbMC

0 1 23 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Sample number 32




MBio Microcystin(ppb)

Abraxis Microcystin (ppb)

>UDL

R?=0.9264 .-

Side by Side
comparison

Abraxis 0.15ppb - >5ppb
Mbio 0.5ppb - >3.1ppb
32 samples

Limited working range of
comparable samples

Continued comparisons in
2019



2019 Season

Reports of potential FW blooms across the state (Lake James, Smith Mountain Lake,
Lake Anna) in early 2019

HAB Taskforce recreation focus:
* Direct resources towards peak “swimming season” (between Memorial Day and

the end of October)
* Sampling only occurs in waters with a designated recreation use

The ODU phytoplankton analysis lab is currently reporting all species observed within
a bloom, and VDH:DEE is conducting a review of potential toxin producers to target
for regulatory action

Heterocapsa triquetra (15,200 cells/mL) and Prorocentrum minimum (150 cells/mL)
blooms ongoing in Hampton Roads/Lower Chesapeake Bay
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